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BEST AVAILABLE 



(architecture) % ?S#^it^ (marine structure) x y^^^zf 
(line pipe). 5tf B v (shipbuilding) x ±7fc (civil engineering) N B^^^(constr 
uction machine) ^<Z>#^T*©lgfl5{c£fjI&, iS^itffi^i^^tt^ (low yie 
Id ratio, high strength and high toughness steel plate) b 3ZfcW.1& J $ > 3z%&Jf 
^Sr$m3H-5 9 <4 ^(line pipe) {cfSi&ij:^ 7V z/ytim&nttn&lk 
<D/h&t£±m&1£ffiW (large-diameter welded steel pipe) (UOEif, 
7^mm (spiral steel pipe)) 3o &l$^frh<Dmk)5mz.mt% h<DXtbZ> 0 

MB&M. EHBttKUn*.* (earthquake-proof) (DMAfrtbi&&tkik{kh^$t& 

^Ci-^C b (bainite)^/^^^ h (martensite)^if(D^M^^il££^^tcb 

^A^L (quenching) (Q) t MM b (temper ing) (T) £>c£figfc N ^ ^ s( Y t 
^ S T~5~'< V (austenite) (D 2 (two-phase, ( y + a ) temperature range) £> (Djfe 
#A*L (Q') ^JTm^a^^kftTV^ (iitf, #§BBg 5 5 - 9 7 4 2 

h^^m^m^tix^^> w*.t£s #isbh5 5-4 192 7^mmm 0 ) 0 
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=7 4 >y<4 '7*fcm^tbtlZ>UOEmW J $>mMm i g (electric welded tube) 
(DMftimmmZ, mm^mX^^mU (abutting surface) 

(polyethylene coating) ^^jK^v- 3— T >( ^(powder epoxy coating) O «£ 

^ c ^> N^^*3r$Jj|5gU loNbi, T i ZmiNUT, - *t £ £>7Gl?f £ C £ . 
2 0 0 2-2 2 0 6 3 4^2m#flS) 0 

LfaU #112 0 0 2-2 2 0 6 3 4 #<k#fCfB^i£flfTte, ^^»J^i~ 
#§Pg5 5-9 74 2 5 #&mt , #§SBg 5 5 - 4 1 9 2 7-^«|cH^$^T 
t?s fcfJjfc^aL^ Macicular f errite) fc-r/pyviNf h 2 fgjS£|& £ {SB^ffc 

ftik&mm-rzjjm&toihtix^z m^itmrnw-i - 1 7 6 o 2 7-^s#flg) 0 

b*»U 1 7 6 0 2 7-9^|clB*©aireH\ 

5^ ei3S3S$-e5 9 0N/mm J (6 0 k g/mm 2 ) ^©^^f5fcJe>^ 
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IMtfWOO 3/006699 Alft *IH^fb^, 5fc^§fi 

( 1 ) ®fi%"C. C : 0. 03~0. 1% X Si : 0. 01~0. 5% N Mn : 1. 2—2. 5%, A 1 : 
•9-4 h (island martensite , M-A constituent) b(D3 ftHB$&Vh V . ^^k^r/UT 
fflS-frSfc&fcfiTF© (a) ~ (c) ©^^©^^^^^rt-SfftlHJBEJifltK 

(a) Mo :0.05~0.4%. Ti : 0. 005~0. 04%<Sr^TU ^Mtf^Wtf] 
fcF e il^-%t?©CSi:Mo, T i <D-fr9tM:<D&.X'$>ZC/ (Mo+T 
i) ^1.2^3Tfc5. 

(b) $ fc N Mo : 0. 05~0. 4%RTfT i : 0. 005~0. 04% Sr^^ri" 6 £ t> (d x 
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Nb : 0. 005-0. 07%, * *tf/*fctt V : 0. 005-0. 1%*** U 

Fem ^ I^/oTCCtiMo, TK Nb, V©moJfc-e*,5C/ (M 

o+Ti+Nb+V) «S1.2—3T?*>« Q 

(c) $ kid, T i : 0. 005-0. 04%. Nb : 0. 005-0. 07%. V : 0. 005-0. \%<0$*fr 

©C**Ti, Nb, VO^fi-i^JtT-feSC/ (Ti+Nb+V) # 1.2-3 -C*>*. 

(2) ^*%T% C : 0.03-0.1%, S i : 0.01-0. 5%, Mn : 1.2-2. 5%, A 1 : 
0.08%WT, Mo : 0.05-0. 4%, Ti : 0. 005-0. 04% U a«S^fCfid(C 
FeH^.TOccttMo, T i ©*fHfcDJt-efc*C/ (Mo+T i ) 
# 1.2-3 T?*>&, M»MlC7x^ hfc^^ hir^^/^>^ 

^hfcosttai-cfcti^ttT^w ^®»#^;dS3-2o%T*&5!&&i!Q 

(3) JC*%T% C : 0. 03-0. 1%, S i : 0. 01-0. 5%, Mn : 1. 2-2. 5%, A 1 : 
0. 08%£TF«r&^ U, T i : 0. 005-0. 04%, Nb : 0. 005-0. 07%, V : 0. 005-0. 1% 

^/oWCiiTi, Nb, V©^fHIKOJfc-C*,5c/ (Ti+Nb+V) # 1. 2-3 T* 

«§rc*> t) , A^rA^T>^yf h (ommft&tf 3-20 %xh^mmi£mmm 0 

(4) ±|B<D (1) ~ (3) te*v*T, HB^^ h*+teT«©l^*L*©* 

(a) Ti £ Mo £ &&tmm 1 0 n m^<^^^, 6 V 

(b) Ti fc Mo Nb48iOt/*fcra y fc^trtttll 0 nm»MM 

(c) Ti, Nb, V ^^^felfm52tto5£tmt§egl0nm*i©l 



(5) _hfEtf> (1) ~ (4) fc*V*T, Sfclc, SC*%T% N:0.007%OTT-&<5 

(6) _hf5*> (2), (4) 48 J: Ot (5) WSVVC, Sfefc, «*%T', Nb : 0. 005 
-0.07%, *SJ:Ut/*fcttV: 0 . 005-0. 1%***U iP/oT^CiiMo, T 
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is Nb, V©*W*©JfcT?fc S c/ (Mo+Ti+Nb+V) ^1.2~3Tfc5» 

(7) ±m*> (1) - (6) fc#V*T\ Tiro. 005-0. 02%*»t?*5^nBraE«| 

(8) _b|BO (1) - ( 7 ) fc^WT, Sfcfc, @*o /oT% C u:0.5%OT, Ni : 
0. 5%WT, Cr : 0. 5%£*T, B : 0. 005%OT, Ca : 0. 0005-0. 003%*) 

(9) _h|B<?> (1) - (8) fc^T, $?bfC, S*o /oT% ^ ^ 2 -8T?fc 

do) _hfso (i) - o) Ktimvmmz&mi.itm&m's-ebs. 

(ID ff*%T, C : 0.03-0. 1%, S i : 0.01-0. 5%, Mn : 1. 2-2. 5%. A 
TO (a) - ( c ) ©^^©^/fc^Wfcfl:*^-^^^^^ WWUtrlOOO 

mmtmmm .• 5«c/s>#_hTM 5 o-e 5 ottt«^^5iii, 
**PftitfeK:#a£g : 0. BtvswBUi-es 5 0-7 5 o'cs-ewm^ff 5 ia 

(a) Mo : 0.05-0.4%, Ti : 0. 005-0. 04% U AftlWMtt 
fcFe^ftM^OCiiMo, Ti©#t»©jfc-<.fc 5C / ( Mo +T 
i) a* 1.2— 3-?£>5 D 

(b) Mo :0.05-0.4%&U?Ti : 0. 005-0. 04% t t (C, 
Nb: 0.005-0. 07%, * J:ue/*fc tt y : 0. 005-0. 1%«* U M*!!ffttfc: 

Fem ^ I^OCiiMo, Ti, Nb, VO#f«©jfc-C*>*C/ (M 
o+Ti+Nb+V) iSl.2~3ffe5 c 

(c) Sbfcl, Ti : 0. 005-0. 04%, Nb : 0. 005-0. 07%, V : 0. 005-0. 1*0** 

©C*iTi, Mb, V©*»*©Jfc-efc3c/ (Ti+Nb+V) * 1.2-3 
(1 2) ±E© (11) fcfcVvC, *©»WflSe««E©^lMKiS||««, te73l9 
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niBm&m* 3~2o %x~ibzm^i£mm<DMm5?m 0 

(13) JT*%-C\ C : 0.03-0.1%. S i : 0. 01-0. 5%, Mn : 1. 2-2. 5%, A 
1 :0.08%£TF, Mo : 0. 05-0. 4%. Ti : 0. 005-0. 04% ***U 
ttfcFe «*%TND CiiMo.Ti JfrCfc * C /(Mo + 

T i ) # 1. 2-3 ffc5i^7^ M&tUE : 1000-1300*0, jE^T^ : Ar3 

tm s o-e 5 otst«^^5ig^ mHkttKxmmm : 0 .5tv 
#^_hx- s s o - 7 5 o <c * -cffioMfrfr 5is^t u *<D&m®M&mn& 

(1 4) R4%T% C : 0.03-0.1%, S i : 0. 01-0. 5%, Mn : 1.2-2.5%, A 
1 :0.08%KT*r**U Ti : 0. 005-0. 04%, Nb : 0. 005-0. 07%, V : 0. 005 

JSWOCitT i , Nb, V ©^fHIOifcabSC/ (T i +Nb+V) 7)5 
1. 2-3 tfcSfflXy^ MSiiSJg : 1000-130010, EEMI&TWLm : Ar3 R_L(7^ 

5 5 0-7 5 0^TM^5lttlrtU^^ffii^fft|C7x7 

vmm»m# 3-20 u ******* lt 

(15) _LfBtf> (1 1) - (l 4) fcfcvvc* wan*rt-$*fc % j: 9 

(16) ±BO (1 1) - (1 5) }C*5^T, Min£jS$iL^4IK«r^»ft: 5°C 
/WJ.±.X~A 5 0-6 5 OtS-Cjfll^tttfi^r^ hi^t^ 

h © 2 mm tTzumt, nrnmat, \^mmm : o. &z/wa±x 550-7 
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5 ox;&-?mnm&tT\,\^-rj htm^/^>^ ht^rmm^mmmv 
(17) ±.m?> (id - (i6) h:48vnt, Tmws^isMmmm o.5*c/%> 

5 0-7 5 0 t^T-SJPit EMfc itJ^^f i: ^-7 

(1 s) ±m<D (1 1) - (i 7) ^v>t, mm-^^v-c hmzymm^tifr 

(a) Ti t Mo k&Ht&mi 0nm*i©|^M^ *>5^«\ 

(b) Ti tMo Nb&£V/<§i1t&V tttmmi OnnutcM^M 

(c) Ti, Nb, V ©*^fc»«^5 2^Jb©5c*^#i-5^i Onm*«f©« 

(1 9) ±m<D (1 1) - (1 8) fc&VMT, N:0.007%£TF 

(20) _hfE<D (13), (15) - (1 9) fcfcvvc, Sfcfc, «*%T%Nb: 0.005 
-0.07%, 33J:^/*fcWtV: 0.005-0. l%«r£*U Mt'OCitMo, T 
i> Nb, V©^W*©flr?ifc>3C/ (Mo+Ti+Nb+V) 2* 1. 2-3 "CfcSfifsfcZ) 

(2 1) _LfB<fr (11) — (2 0) ^fcV>T, Ti : 0.005— 0.02%&ffi-?3bZ>Wkffl 

(2 2) ±U<V (1 1) - (2 1) fcfcWC, Sfcfc, IC*%T\ Cu : 0. 5%^T, 
Ni : 0.5%WTs Cr : 0.5%«T, B : 0.005%^T. Ca : 0. 0005— 0. 003%<D*> fab 

(2 3) JifBO (1 1) - (2 2) fc&^T, £ibfc N W&%X\ Ti/N *K 2- 

(2 4) _LgEO (1 1), (1 2), (1 5) - (2 3) Kl*5V^t\ fe&fefcfllKfc* 
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m 1 : *mW<Omm&te&mm*mm$t (scanning electron microscope, S EM) 
m2 : ttmvmmtmmW+mmm (transmission electron microscope, T 

em) -caufcbfcw. 

m3 : ttm^<om&*£^n*mmm csem) xmmvtc^n* 
®4 •. ttm(Dik<Dm&t:mmttm»m (tem) xumvtc^m 

me : ttmnmv&i&mnttwm (sem) xmm^tc^m 0 
is 7 : *mw(Dfflw&mmmn*m®Lm. ctem) 

0 9 : ttm<Dm<Dm*&ttmn¥mmm (tem) -em^ufc^x 

010: X^A'bT— (full size charpy)V y s/^ 

(notch) w$of (om^Li&m^i-m 0 

mi 3 :i&m±mmbMAmm&m&xxmv&b0Mii&ttm. 

1 2 -.mm* 3 :mmmmm> 4 tttiftMSB (accelerated cooling 
device), 5 : M^^M, 6 : Jfr y (hot levelerK 

**We>»8(nEIR«*#Pft-r«fea&K: % $m (fc-SV^S, ^wm^) <z>gg3t;£- 

tfeff*Lfc*M: x ETFO (a) - (c) ©fcULfci&fc. 
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«Ei-5aA**T?^*rfltjhu, ^oft^-*--* hg*Bi&:n&& (b f £) e*J:a> 

f fc«JWST?«>«A4^^>,f.^ k (^TMA^15^i-5o ) ^-^£j£Ufc 
SWT^a-A^WTfxy^y^ 11^ ^^(electrolytic etching) b 

SI&fcOTtgfcfcS. l«»rtlfffi*0«fmi!lJ:D % M^tim (strain ageing) 

^LT, Mo, T i Sr^i-Sffl^VN^rt-e, Ifcttt/iMo fc N Tiio 
(complex carbide) <0^fk«fffl«S#fetb x ^fc, N b ^V^fc^Sfctol**- 
**B"T?fc, T i , Mo tTXb&£V/*1tftV&&tote&fc{ktoS : jttftmiS1t 
«CtlCior7x7>r h©K5MfflS^Tt«. fcSVN^, Ti, Nb % V£ 

(c) , ±|B (a) N (b) <D%imZ.. Mnmom^fa±7tm*miBVMA<D 

-fclB^fcH&te: brute h <DT\ &M®(DMm&mz X o T£j& Ufc 

*rW*fcfiV*tt, Ti, Nb, V?: 2SW±ttt5t^^^^tH Lfc7 
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~ ?4 hte t . una-?* 5ma#j6-ic4* L*: 3 ttuifr^rr 6fiMM»tM 

*tf-C*TU hXttlTU (B f A) «Ji-CIWlPj|!i%fTV\ * 

«>. M»7xy^ hae«©3tffic#v\ h^oci^ 
cu, n i m#-&&±&iTistix\,*zb. wm*Tmvhc#wm\^it*&m 

7*9* K MAOSftfiiifts, Jtiftft&flK 

h ^tSU^fcSMSrfT 5 i t ^IgTfe 5 , SMUM^ B f 
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(M^^^m^^<Dmu(D^M<Dmmz^if^MA<D^m(Dm^) x\ 

3 ~ 2 0 % t -TZo m 1 1 Ji, MAB^^i ^it*3 J;U?-e^iDl^^/W=¥— £: 
Oi^S:/Tt„ m 1 1 te^i" £ o t,MA(D®i^^^ 3 %^-e}H£^it>fk (B$ 

(2 0 0 j*i) is&z>m&&hz> 0 £fc, 01 i^-r£?^ ££>ft<5<£ 
^Jt-fb »8 0%PiT)> fc^WtiMMiid^, MAODffi^ 
^«5~15%^a^bV\ ft$b\ MA©ffii^|J, SEMm^(C^?)#e>tLfc- 
^^nm^^M^S-f-^r t(CJ;oTMA0^5ffi^?r*ftfc 0 £fc N MA 

#^ttfc $ ^ nttjft&m&a-ufl* <d ma t p cif^Roa^iri^ ^ ma 

h<D£?fmtztib(Dm£vt > mmfcm<z: <Dmmm<D± % ft ma & 

fess^c x*mmm-&mm<Dffim®bvxmm£tiztcit>, mmmz, 
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7^7^ ht^-l-sf htMAt(D3 ft&J&K: . 7 Mpearlite)ftif<D^ 

#»B8©IP«R-era:* r7^y^f h^<DMotT i b*m*b \*XittTZ>fc&l&fc 

V) > MoC, T i C£>#rfcij{;iJ: !?ilr5Sftt5r £ m£5fcfr:b*vCl^o *3&93*C 
tf^«*BK:^«c*fWS*5r. fcfci*),MoC*fctiT i coWffl^o^a-^ifc 

*aifl£ift±«i*tt^ Mo tTi t vx^m-r^m^^m^Mx^^, 

ntbti%Zb\z£Z>-k<DX&Z>* r.©«^<b4fc<D^*fffl4fe©tetfifcs(KttT i NS: 

WJ^ttxSifill^MISWft (T EM) Lfc^Jf&M&#yffi U 
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MoiTi ***** LT^f****fl0fcftk Mo. T i , COWirtS 
nS*^t4 % Mo iT i : 1 LTV* 5 t>© 

Ti, Nb v VO^feitfJifi 2«K±m«BLT, Ti, Nb, VOt* 
m-hmbtift C £ J: 5 i©T-fe§ 0 

*f ffl Ufc 7 at 7 >T h i © 3 b & C<£>cfc 5 4Hifi^ T 

• C : 0. 0 3~0. 1 % : 

i%*^*^ttHAZ»tt*#fc*«fca&, c^fr**o. 0 3~o. i%c 

13 
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&fe"fZo 0. 0 3 — 0. 08%ffc5 o 

• Si : 0.0 1 — 0.5%: 

s i \-£m,m<Dizv>mQ'tz>&^ o. o i%*^-efm^m^+^^<, o. 

5%&mz-Z kffl&^m&ftiltgfcZltZfcfr^ S i^4?:0. 0 1-0. 5%^ 
ffi&t&o & t>\Z.nmz.\^ 0. 0 1-0. 3%T?$>5 0 

• Mn : 1 . 2 — 2.5%: 

Ull 2fi, Mn^*^MA®^^*5«J:^^Jti:©^^i- 0 12 1 2\Zyjk-t 
£ 0 Mn^l x . 2 %*®T*teM A<£®$ftfr^3S 3 £ & 9 , fWt 

^8 5%^^ -tO«SS*D<Da*2)S+^T?*<, Mn^tt*\ 2.5%£jg 
*.*^Wttftfetffc»aStt36S5&fl2i-**:ie), Mn^tttl. 2-2. 5%fc^ 

«9©^^b (^Jt8 0%OT) -Ir^i-^^fefc^ Mn^tP, l. 5% 

• A 1 : 0.08 %£TF : 

A 1 fiM^Ji l.Xffij)B&tlZ>&, 0. 0 8%Sr^^S t#iO^^{g-p L> 

Aittfij:0.0 8%TO^t5 o ^u<fi, o. 
o l — o. o 8%t-f-z> 0 

• Mo : 0. 0 5 — 0. 4% : 

^-^5 C?rm»-r^fc^. 0. 4%^jg^§^MA^^^^i!lc^ 
WS^i^t,, MotfilrO. 0 5~o. 4%\z.M.M1rz> 0 £bKi, ^#J2 
#^tt^a^^feMo^*§r0. 1-0. 3%ti-^^tmj-^^\ 
•Ti : 0.005 — 0.04%: 

TifiMot ^^^^{e:*5VNTa^7G^Tfe§o 0.0 0 5 %^_h»j-r 
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0. 0 0 5-0. 0 4 %l^tt5. § & IC S T i 0. 0 2 %*ili:t5 i:, 

Ti^filrO. 0 0 5%^± N 0. 0 2%*«i:t5r^Wtt 

• JSW©CiiMo, TiO^|fii©ifcC/(Mo+Ti} = l. 2~ 
3. 0 : 

T i *®Hff SPSS'?*) t? N £ ft & ©55* 7 ^© t> £ T?«fc&nl--5 - £ 

C/ (Mo+Ti) ©ffi*Sl. 25fc»©:i§£\ C^-C»[B^^t;%^TOf3: 
*£Mo, T i <D&nmt<Dl£-?hZ>C/ (Mo+Ti) 3 . 0 £>lg;L53§ 

^^•ffi©te©#fc«r*B<fc«> x C/ (Mo+Ti) <?Xfi3> 1 . 2~3. Oi 
. ttiiLt(C/12. 0 1)/(Mo/9 5. 9+Ti/47. 9)©0t£rl. 2 

~3. ok~rz> Q & tb\z.&m\z.te s i. 4-3. o-efe5 0 

• N : 0 . 0 0 7 %&LT ■ 

Nittvimto^mvokvxmstK o. o o 7%*mx.z>t, mmmmw&fe 
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• T i /N£r2 — 8 : 

• N b : 0.005 — 0.07%: 

^£7£$;u ^i#fc^-r5o u^u, o. o o 5%*irm^j|^sfc< x o. 

0 7%?:@^5^^^#^lStt^^-r^fci*. Nb-^iteO. 005- 

o. o 7%izm.M-r^>o 

•V: 0.005 — 0.1%: 

V&Nb t^lJlT i&tfMo ^^^^mb^^^U.^Ji^^^i-^,, 
b^u o. o o 5%*«-ef^m^^< N 0. l%^^L5i^^#giJ^tt 

tf^<fb1-5fcje>, v^*fio. o o 5~o. i%\zU7£-rz>o 

Nb^i^/^fc^v^^-r^^^f^ 

• ^/ofOCitMo, Ti, Nb, V^-a-ffAOifcC/ (Mo+Ti+Nb 
+ V) =1. 2 — 3. 0 : 

^^lasiiMbitT i , Mo *^ttm&mmcD%rmmz£z>tiK Nb*s 

^<Ob%&%m<Dm^%<D^*.-?miSfrZ>^ C/ (Mo+Ti+Nb+V) <om. 
^b^<fcJ6, C/ (Mo+Ti+Nb+V) (0^1. 2 — 3. 0 b-f% 0 & 

*3 N mm%<D^m;&m^zw&iz}^ &Km^*mmL%-?<D&7cm<D-$mmLb 

16 
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UT(C/12. 01)/(Mo/95. 9+Ti/4 7. 9+Nb/92. 9 1+V 
/5 °" 9 4)0*«ri. 2-3. 0£-fS o 3fefc»*fcr±, 1. 4-3. Of 

*£U Ti, Nb % V<D4»*^31^5 2S^Ji^^ri-S 0 
•Ti : 0.0 0 5 — 0.04%: 

T z J4*»Wlc*V^Mf*5c*T*>5. 0.0 0 5%^±»it5ct^ N 

b &±Tfi/tiiztev bmmmtm^mm^n^^ aw±#ic*t < 

ttt0.0 0 5-0.0 4%tftgt5. $£K N Ti^tf^O. 0 2%*if& 

J:9i-Cftfctttt*a%i-fcj6, TitfMo. 005-0. 0 2%*it 

•Nb : 0.005 — 0.07%: 

o. o 7%uu^iimnM^^-s^ Nbtt 

*«0. 0 0 5-0. 0 7%|cS£tS. 
•V: 0.005 — 0.1%: 

VtT i , Nb fcWfllfcT i W*fcttNb t^fcH^fl^ota^^ 
U B^m±m^^ir^ 0 U^U 0. 0 0 5%*»-m3»*#fc< % 0. l%&jg 

^.s^^^^spoistt^Yfci-.sfeae,; v^*«o. oo5~o. 

• mtOCiiTi, Nb, V^fHtDJtC/ (Ti+Nb+V) = 
1. 2 — 3. 0 : 

i+Nb+v) ofl»si. 2*^#^, c#&xmm+Kttmamwmizmm 

17 
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^^B^#SPl3tt(D^b%^<yh«), C/ (Ti+Nb+V) <7>fil£l. 2-3. 

i^ttat(C/l2. 01)/(Ti/47. 9+Nb/92. 9 1+V/ 
5 0. 94)<^£l. 2-3. 0it§ o £ b^jlKlte, 1. 4-3. OT'fc 

^^iEi-@^-e N P^Tt/TfCu, Ni N Ci, B, C a ^15@X«2S^_h^r 

• Cu : 0. 5%£*T : 

^n-r^-Siso. 5%&±mb-rz> 0 

• N i : 0 . 5 %UT : 

• C r : 0. 5%&T ' 
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1. «*%T?, C : 0.03-0.1%, S i : 0.01-0. 5%. Mn : 1. 2-2. 5%, Al : 

Sfcte, 7*7^ h*Bfcll#«ft:ft«r«ftfJ***fcftK:KT© (1) - (3) ^fa 

(1) Skfcl, Mo : 0.05— 0.4%, Ti : 0. 005-0. 04% «r£WU «6*fU^*5t«| 
^6^*5, iS^%t?^)C*^Mo, T i<D&nm;<Dit-Q&Z>C/ (Mo+T 
i) 3*1.2— 3-?h% 0 

(2) Mo : 0. 05— 0. 4%RT$T i : 0. 005— 0. 04%%S#-$-Z> t t & f£, 
Nb : 0.005-0.07%, -*3 J;tf/*fcW: V : 0. 005-0. 1%^U 2**P#0SStttte: 
Fei1 ^^ I^%-C©CitMo, Ti, Nb, VO<£fhft<Z>J£T-fc;5C/ (M 
o+Ti+Nb+V) #1.2— 3T'fe5 0 

( 3 ) £ kfcl, T i : 0. 005—0. 04%, Nb : 0. 005—0. 07%, V : 0. 005—0. l%<Dtp 
frbMt£hZ'J>tl:< H2S£t±^fU g*»#l0W&te:Fe 
■VCDCMt T i , Nb, V ©-a-tt-AOJt-CfeS C/ (T i +Nb+V) # 1. 2-3 T?fe5 0 

2. ®ft%T% C : 0.03-0.1%, S i : 0. 01-0. 5%, Mn : 1.2-2.5%, Al : 
0.08%£TF, Mo : 0.05— 0.4%, Ti : 0. 005— 0. 04% U 

F e^b^t),Jg^%-C^C*^Mo, T i ©^i©TO§C/(Mo+T i) 
# 1.2-3 -CfeD, ^M^^SCft^:^^ hir-^f-^ h^ft^/v,^^ 

<< y t <d 3 tamtt-cfc o , a^/^ vim h <owm&m& 3-20 sa&ra 

3. SC*%t?, C : 0.03-0.1%, S i : 0.01-0. 5%, Mn : 1. 2-2. 5%, Al : 
0. 08%OT£"a-^r U T i : 0. 005—0. 04%, Nb : 0. 005—0. 07%, V : 0. 005—0. 1% 

f%T'WCti:Ti, Nb, V^fHfcDjfcTfc^C/ (Ti+Nb+V) # 1. 2-3 "C 
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(a) Ti t Mo ttttrnfel 0 nm*|0|^tt 

(b) Ti i: Mo Nb*5«ttJf/*^:H:v Sr^tffeSl Onm*i©imil 

(c) Ti, Nb, V 0*^fe3Btftb«2a«±05EI»Sr^-r-5fiPSi 0nm*«O^ 

5 . M&a 1 ~ 4 0^©»^qCK:*3V^T, * £ id, N : 0. 007%WT"e 

6. n&m 2, 4^J:tf 5 0tt«0»3jt«fc*5V^ jf*%T\Nb: 0.005 

~o:o7°/ 0> &£Tfi/&ltn:v:o. oo5~o. i%mu IWOCtiMo, T 
ix Nb, V©<£ff-*©flrCfc5C/ (Mo+Ti+Nb+V) # 1. 2~3 TfeS^JEE 

7 . fjfjfc:® 1 ~ 6 ©te&OW^Sfc^T, Ti : 0. 005—0. 02%*irc&£!MJ£ 

8. »^l-7©ft3So»^K:*5VNT, Sfcte, «*%T\ Cu:0.5%£TF, 
Ni : 0. 5%OT, Cr : 0. 5%£*T, B : 0. 005%OT. Ca : 0. 0005~0. 003% O^t, 

9. m?kmi~8<D&M(Dm3kmiz#>\,^x, wm%x\ ti/n a* % 2~s 
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1 1 • C : 0. 03—0. 1%, S i : 0. 01-0. 5% N Mn : 1. 2-2. 5% N A 1 : 

<D (1) - (3) (Ofofrfr<Dfc^&ft0kWtt'tZ>m* : 7'7*, 

ummm 1000-1300^ msmTm& Ar3 suKD&ftx-mtm&m-rzxmt, 

imBEMZtl1tm&&lfcWm&: 5*C/#£Ui-e4 5 0-6 5 0 < C*T?JP3i^Sr 

&m&%*>ttmmm- ; o. sx,/mx±x 550-750 r s^mna&srfr 5 it 

(1) Ztbfc, Mo : 0.05—0.4%, Ti : 0. 005—0. 04% Sr^TU 13ffllt*mW1fy 

If%-e©CtiMo, T i ^fH^Jt"Cfe6 C/ (Mo+T 

i) #1.2~3 

(2) Mo : 0. 05— 0. 4%&T*T i : 0. 005—0. 04% Sr^n* 5 t t h fc s 
Nb : 0.005— 0.07% % &&Xfi/$-1t}$ V : 0. 005-0. 1%^^TU, a«S|l»#J&£ 
FeHftD, If°/o-e©CiiMo, T i > Nb N V <D^ff-*£>i±;-efcS C/ (M 
o+Ti+Nb+V) ^1.2~3-efc5 0 

( 3 ) £ £> T i : 0. 005—0. 04% N Nb : 0. 005—0. 07% N V : 0. 005—0. 1%<D*P 
^CitT i ,Nb % V <D&&rM<?>l£'VtbZ > C/ (T i +Nb+V) & 1.2-3 T*fe-5 0 

1 3 . §C*%T% C : 0. 03-0. 1%, S i : 0. 01-0. 5%, Mn : 1. 2-2. 5%. A 1 : 
0.08%^Tx Mo :0.05— 0.4% % Ti : 0. 005— 0. 04%3r^U 

Fe*^4»),If%-C©CttMo, T i (D^f\-&(DitX-h^ OX (Mo+T i) 
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& 1.2—3 X'h^m^VZf^, 

uammrn iooo~i3oo < c % sm^tma Ar3 &,±<D^xmms£m-r^iimb, 
fmEM£tiitm8i&$mm&: 5x>/&&±t*4 5 o~e 5 ox:*"&m*m* 

JfrSMlttfcteMUM : 0. 5tVTOLh*C5 5 0-75 0ic*T?^jBfl* s ft5XS 

1 4 . fC*%-e, C : 0. 03-0. 1%, S i : 0. 01-0. 5%, Mn : 1. 2-2. 5%, A 1 : 
0. 08%£AT£-^rU T i : 0. 005-0. 04°/ O> Nb : 0. 005—0. 07%, V : 0. 005-0. 1% 

^/oWCi^Ti, Nb, VO^&Hfc&ttrCifcSC/ (Ti+Nb+V) 2*1.2-3 X 

■hmmm 1000-1300^ mmmrum axs &>±<D$kftxmm&mi-z>JMb, 
mmmmistiit§m&%}$Q&m: $x:/mj*±.x4 50-6 5 o^x-mmm* 

l&$&W.*>lZ.&m&m : 0. 5Xl/%p£X±X5 5 0~7 5 0 *C&T*WlJm&ff 0 X@ 

mmx$> y . BiV^/vr is-y-j v <DtBm&m& 3—20 %x&zmwi%%tm\zx i B 

1 5. Mf&Bi l-l 4<7?ttSof|^{ J :*3VNT, W»i-5^fe:, ftif©^ 

1 6. »3fc«i i~i 5<D&&<Dtt*&K&^X. JKHWJBEjffi$ttfefl|«*^J6 
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M: 5TC/^EUn?4 5 0-6 5 O^T^^^LT^^- h t^< 

i&mi6L*>K&m5&& : o. 5t:/#^ _h-e 5 5o~75 ox:^.x-wmm^m\ 

•l 7 . m&m ii~i6 (D&mom&mz&^x, ^m^m-hi^umm o. sx: 
/®si±T~5 50-75 ottvmmir&jm*,mmnm&£xmmmbm 

1 8. fflf&gl 1 — 1 7©^#om^^^3VNT, StflB^^^-r hfB^tCTfEtf)^ 

(a) Ti £ Mo i Sr^tp*m 1 Onm*IoM», feSVNfi, 

(b) Ti tMo Nb*5±r5/*fcttVSr^tPSFSl Onm»|«i 

(c) Ti> Nb, V 0't'^fc38«tL5 2a»Jb©5G*Sr^-f«36iSi Onm*l©I 

1 9 . m&m ii~i8 (D&mvm&miz&^T, $ e> ic % «*%t% n : 0. 007% 

20. M#ffl 3, 1 5-1 9<D&m<DV6#J£\ZL&^x, ££>fcl, SC*%T N Nb: 
0.005-0.07%, *3^tJ«/*fctt V : 0.005-0. 1%%^U I^TOCfiM 
o N T i, Nb> V <D'att1k<Dtt'V&> 5C/ (M o + T i +Nb+V) 1. 2— 3 "efe-S 

2 1. 8***1 1-2 0©ffl£©»#*te::i3V^ Ti : 0. 005-0. 02%*«T*fc5 
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22. n*mi 1-2 i<D&m<nmikm\zis\,iT, ts*>^ ma%x\ c u .- 0.5% 

Ni : 0. 5%£TF, Cr : 0. 5%£IT. B : 0. 005%^Tx Ca : 0. 0005—0. 003% <D 
2 3. Bt&gtl 1 — 2 2©^<^ft^{c:*3VNT % Ti/N £S X 

24. i % i2, i5-2 3(D&n<nm$tmz.&^x, nbtitcmmzftt 
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